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Meriam 6/2: Linean Momentum Methods for 2d solid bodies 


Noting, dht a solid holy is gust many Particles duel foopkher 


> Gem Vo, = Jineaa Manda tud 
LR 
G, = G, + Jj =F at 

i 


where 


SF isthe sum A oh external Corces 


This equation is perticulaly useful for analyzing collisions, 
or explosions where unknown omouats od kinetic entray m 
be converted) to heat, oc agnenoded Erom chemical reactions . 


Evea Cor elastic collisions, the ener equation can 
indicate the total kinetic tat following a collision, 
but not ks duskethetton. 


en: billignd ball collision (elastic) 


Need 4 equations s 


to fink H unknowns ] T, offset 


3» Ch) 


Eo: 
Sphere À of mass my and velocity V1 hits the center 


oh a stationary sphere B of mass Lm, on a horizontal Sunface. 


() What ane the velowties of A and Batten the collision 
if it ts elastic. * 


Answer: 


Assume a 


e-, 


A 
ONERE 
E" ETE Ups 


Mts = Ma Voy + (2A) Voz 


V [A 2 L L 
aad Yo = Vag, + 4Ve ELI sz. D | = wr savdlo 
2Vo 


Subbract Eqn @ from Eqn Q — V. j Vaz, = 


(dimensional, problem. y 
9 5. 


8 


Cii ) What Froction A energy is lest i£ A stiks Xo B T 


Answer: 
(G) = (Gr) 2mg 
my V, = (m V 
= v= %/3 


Jay (gma) Ye) 
Fraction of xe dost 21— Geren) =|=4 = A 


Mag 3kg 
Lag = Im 
me = shy 

y= W, = 0 
6, = 30° 
Zeno Friction 


System is released from rest ot V0. 


ind ve when 670 


S io à = 
olukion "e. ZM, 
try ] sag NE m 
B Dag zu Fur Zag (+) dt 
AC, = Hy + hy X Th 


Mele we ane à quien mitial confi ou 8 velocities, and, 
asked bo find V, w after a 


= energy methods / momeskum methods 


3o(d) 
Define position O 0d initial position, with 0 = 30° 
Define position @ as confi quodin whee 6 = o? 


For estire sy Stim of cart C plus bar AB, 


@ =H + Use 


= A3); + GoT + GLO e Lag). = 


= — (haa) [-osw( usa] 


= | equahion: 3 unkowns. 


3 unknowns : 


(Ve Ja 
UA le 
(T 


(5) when 870 ot final Position G, 


(Ve), Z (h tUa. 


ls K-duneckion , (Shy) (Vee, + (sha) (V eh =o 
> uJ = — 2-4475 = 
(Ve), = — 0423 m|s ov the opposite! 


(Ve), = 0.732 mls (quadratic equalion ) 


30(F) 


Particularly useful for collisions /explosions 
> Equakion can be applied oven a veny shoct time Period 


Momentum equation is valid owen if enelay 
is Lack Awe ko heat aeneration. 
Neg Lechwe: — 
Meniaom C hapten ele : Pinaulanan Momerbum 


Angula momentum, problems 


